For many parasites with complex life cycles, manipulation of host behaviour is an adaptation to increase the probability of successful transmission. Since manipulation is likely to be costly, other parasites may exploit hosts already manipulated so as to ensure their transmission without investing in manipulation. Such a cheating strategy, called 'hitch-hiking', could be adaptive in a range of situations. We first propose and discuss criteria that should be met by any parasite to be considered a hitch-hiker. Then, to understand the evolution of the hitch-hiking strategy, we use simple mathematical models to analyse the influence of several variables on the potential benefits for a nonmanipulative parasite of actively seeking a ride to the definitive host with a manipulative parasite. The models suggest that the prevalence or abundance of manipulative parasites will be a key determinant of whether hitch-hiking can be an advantageous option for other parasites.
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For many parasite species, continuation of the life cycle involves a succession of unlikely events. If investment in high fecundity is one way to increase the probability of success, natural selection has also favoured various adaptations that increase the chances of infective stages meeting the next host or being released in a suitable place (see Combes 1991 Combes , 1995 ; Poulin 1995 for reviews). Manipulation of intermediate host behaviour is one such feature that has been suggested in a wide range of parasitic taxa (see Poulin 1994a for a review). Even if they are difficult to quantify, these host manipulations are probably often costly to achieve (Poulin 1994b). Costs are, for instance, likely to exist when the parasites produce chemicals to manipulate the host's behaviour (e.g. Helluy & Holmes 1990; Hurd 1990) . Following this, it is generally assumed that there should be trade-offs between the investments in manipulative effort and other traits such as fecundity (Combes 1991; Poulin 1994b) . In many systems, more than one parasite species with complex life cycles coexist in total sympatry, exploiting the same host species in the same sequence. For instance, many helminths are transmitted to the definitive host in 'packets' of species rather than singly because they share a common intermediate host (Bush et al. 1993; Lotz et al. 1995) . If one parasite species is an efficient manipulator of host behaviour, it is expected, under certain conditions, that other parasite species could obtain a high probability of transmission simply by infecting hosts already manipulated, making no investment in manipulation themselves. Energy not invested in host manipulation would be theoretically available for other functions such as growth, and natural selection should thus favour such a cheating strategy. Recently, there has been growing interest in this category of cheating parasites, the so called 'hitch-hiker' parasites (Combes 1991; Poulin 1994b; Lafferty & Morris 1996; Thomas et al. 1997) . For instance, the trematode Maritrema subdolum favours its transmission to aquatic birds (definitive hosts) by preferentially infecting gammarids manipulated by the other trematode Microphallus papillorobustus (Thomas et al. 1997) . However, there is currently little evidence of this phenomenon and the conditions for the appearance and the evolution of hitch-hiking are not well understood.
In this paper, we first attempt to propose and discuss criteria that must be met by any parasite to be labelled a hitch-hiker. Then, from a theoretical perspective, we use simple mathematical models to investigate the influence of several variables on the potential benefits for a nonmanipulative parasite (NMP) of actively seeking to hitch a ride to the definitive host with a manipulative parasite (MP).
